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Abstract 

This study proposes a novel method for valuing environmental assets and estimating Green GDP using Laplace series and 

partial integration. The method is based on the concept of environmental valuation and aims to provide a more accurate and 

comprehensive measure of economic growth that takes into account the value of natural resources and ecosystem services. 

The study begins by providing an overview of the key concepts and methods related to Laplace series and partial integration. 

It then explains the steps involved in applying the method to estimate Green GDP and presents the results obtained through 

the application of the proposed method. A comparison with existing methods is also provided, followed by a summary of the 

key findings and their implications for policy-making and investment decisions. The study concludes with suggestions for 

future research to further explore the potential of the proposed method and its impact on sustainable development. Overall, 

the study contributes to the existing literature on environmental valuation and provides a valuable tool for policymakers and 

investors to make more informed decisions that promote sustainable and equitable development. 
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Introduction 

Brief overview of the concept of environmental 

valuation and Green GDP 

Environmental valuation is a process of assigning a 

monetary value to the services provided by natural 

resources and ecosystems, such as clean air and water, 

biodiversity conservation, and carbon sequestration (US 

Environmental Protection Agency, 2021). This process 

helps policymakers to include environmental factors in 

economic decision-making, promoting sustainable 

management of natural resources. Environmental valuation 

enables society to understand the true value of the services 

provided by natural resources, which is not reflected in the 

conventional market value. 

Green GDP is a measure of economic growth that 

incorporates the environmental costs and benefits 

associated with economic activity. This measure enables 

policymakers to understand the true costs of economic 

activity by considering the impact of economic activity on 

the environment. In other words, Green GDP adjusts the 

conventional GDP to reflect the environmental costs and 

benefits associated with economic activity (United 

Nations, 2021). Green GDP helps to promote sustainable 

economic growth by accounting for environmental factors 

in economic decision-making. 

The concept of environmental valuation and Green GDP is 

closely linked and promotes sustainable development. The 

United Nations Environmental Programme (UNEP) 

highlights that there is a need for integrated decision-

making in order to achieve sustainable development 

(UNEP, 2020). Environmental valuation and Green GDP 

provide policymakers with tools to promote sustainable 

development by incorporating environmental factors in 

economic decision-making. 

In conclusion, environmental valuation and Green GDP are 

essential tools for promoting sustainable development. By 

incorporating environmental factors into economic 

decision-making, policymakers can promote sustainable 

management of natural resources and achieve sustainable 

development. The United Nations has recognized the 

importance of these concepts in achieving sustainable 

development, and policymakers should consider the 
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benefits of implementing environmental valuation and 

Green GDP in economic decision-making. 

 

Significance of the topic and objectives of the article 

The topic at hand holds immense significance in the field 

of environmental economics, and this article aims to delve 

deeper into the intricacies of this topic. By utilizing 

complex tenses, we can highlight the criticality of the topic 

and emphasize the importance of the objectives of the 

article. 

The primary objective of this article is to explore the 

potential of mathematical derivation techniques, such as 

Laplace series and partial integration, in the valuation of 

environmental assets and estimating Green GDP. By 

leveraging advanced mathematical tools, we aim to provide 

a more comprehensive understanding of environmental 

valuation and Green GDP, which have become critical to 

sustainable economic development. 

Furthermore, this article aims to provide policymakers and 

researchers with a unique perspective on the complex 

relationship between economic growth and environmental 

sustainability. The significance of this topic lies in the need 

for sustainable economic development in the face of global 

environmental challenges. Therefore, the article aims to 

provide a nuanced understanding of the tools and 

techniques required to achieve sustainable development, 

emphasizing the significance of incorporating 

environmental factors in economic decision-making. 

In summary, the objectives of this article are to explore the 

potential of mathematical derivation techniques in 

environmental valuation and Green GDP, provide a more 

comprehensive understanding of the complex relationship 

between economic growth and environmental 

sustainability, and highlight the significance of 

incorporating environmental factors in economic decision-

making. Through utilizing complex tenses, we aim to 

emphasize the criticality of this topic and stress the 

importance of the objectives of this article. 

 

Literature Review 

Overview of the existing literature on environmental 

valuation 

Environmental valuation has gained significant attention in 

recent years due to the increasing recognition of the critical 

role played by natural resources and ecosystems in 

promoting sustainable economic development. A wide 

range of literature has been published on the topic of 

environmental valuation, including policy documents, 

research articles, and empirical studies. 

Policy documents such as the Millennium Ecosystem 

Assessment (MEA) have been instrumental in highlighting 

the importance of environmental valuation. The MEA 

emphasizes the need for environmental valuation to inform 

decision-making and promote sustainable development 

(MEA, 2005). Similarly, the United Nations Sustainable 

Development Goals (SDGs) recognize the critical role 

played by environmental valuation in achieving sustainable 

economic growth (United Nations, 2021). 

Empirical evidence has also highlighted the potential 

benefits of environmental valuation. A study by Hanley et 

al. (2020) found that incorporating environmental factors 

in economic decision-making can lead to more sustainable 

management of natural resources. Similarly, a study by 

Freeman et al. (2014) found that environmental valuation 

can provide policymakers with the tools to make more 

informed decisions regarding the trade-offs between 

economic development and environmental protection. 

In conclusion, the existing literature on environmental 

valuation highlights the critical role played by this process 

in promoting sustainable economic development. Policy 

documents such as the MEA and the SDGs emphasize the 

importance of environmental valuation in decision-

making, while empirical evidence demonstrates the 

potential benefits of this approach. Further research is 

needed to fully understand the potential of environmental 

valuation in promoting sustainable development, and 

policymakers should consider the benefits of incorporating 

environmental factors in economic decision-making. 

 

Key concepts and methods related to Laplace series and 

partial integration 

Laplace series and partial integration are key concepts and 

methods in the field of mathematics, which have been 

applied to various fields including finance, physics, and 

engineering. Laplace series, also known as Laplace 

transforms, are used to simplify complex mathematical 

equations, particularly those involving differential 

equations, into more manageable forms. The Laplace 

transform involves the conversion of a time-domain 

function into a complex frequency-domain function, 

allowing for easier analysis and computation of solutions. 

Partial integration, also known as integration by parts, is 

another method commonly used in mathematics, 

particularly in calculus. This method involves breaking 

down a complex integral into simpler parts, allowing for 

easier computation and analysis. In partial integration, the 

integral is split into two parts, with one part selected to be 

the "u" function and the other part selected to be the "dv" 

function. The integral is then computed using a formula 

that involves the product of the "u" and "dv" functions. 

Both Laplace series and partial integration have significant 

applications in finance. For example, Laplace series have 

been used in valuing financial derivatives, such as options 

and futures contracts, by modeling the underlying asset's 

price movements over time. Partial integration has been 

used to compute integrals in financial mathematics, such as 

the Black-Scholes formula used to price options. These 
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methods can also be used to estimate and value 

environmental assets, which is critical in estimating the 

Green GDP. 

In conclusion, Laplace series and partial integration are key 

concepts and methods in mathematics, which have 

significant applications in finance and other fields. The 

Laplace series provides a powerful tool for simplifying 

complex mathematical equations, while partial integration 

allows for the computation of integrals and the breaking 

down of complex functions into simpler parts. 

Understanding these concepts and methods is essential in 

valuing environmental assets and estimating Green GDP. 

 

Methodology 

Explanation of the Laplace series and partial 

integration method for valuing environmental assets 

Valuing environmental assets is a crucial aspect of 

estimating the Green GDP, and mathematical methods 

such as Laplace series and partial integration can be used 

to achieve this. Laplace series is a mathematical method 

that can be used to transform a function of time into a 

function of frequency, making it easier to analyze and 

compute. In environmental economics, Laplace series can 

be used to value natural resources and ecosystem services 

by modeling their value over time. 

The Laplace series method involves the transformation of 

a function f(t) into a function F(s), which is the Laplace 

transform of f(t). The Laplace transform is defined as: 

F(s) = ∫₀^∞ e^(-st) f(t) dt 

where s is a complex number representing the frequency 

parameter. The Laplace series can be used to calculate the 

value of environmental assets over time by modeling their 

evolution over time. 

Partial integration, on the other hand, is a mathematical 

technique used to simplify complex integrals by breaking 

them down into simpler parts. In environmental 

economics, partial integration can be used to estimate the 

value of ecosystem services. For instance, if we want to 

calculate the value of carbon sequestration services 

provided by a forest, we can use partial integration to 

simplify the integral of the net present value of the forest's 

carbon sequestration service. 

The partial integration method involves breaking down an 

integral into two parts, u and dv. The integral is then 

computed using the formula: 

∫ u dv = uv - ∫ v du 

where u is the "first" function and dv is the "second" 

function. This formula is also known as integration by 

parts. By using partial integration, we can simplify 

complex integrals, making it easier to estimate the value of 

environmental assets. 

In conclusion, Laplace series and partial integration are 

powerful mathematical techniques that can be used to value 

environmental assets. Laplace series is used to model the 

value of natural resources and ecosystem services over 

time, while partial integration is used to simplify complex 

integrals, making it easier to estimate the value of 

environmental assets. These methods are crucial in 

estimating the Green GDP, and their use in environmental 

economics is expected to increase in the coming years. 

Detailed steps for applying the method to estimate 

Green GDP 

Estimating the Green GDP requires valuing environmental 

assets, which can be achieved using Laplace series and 

partial integration methods. The following steps can be 

taken to apply these methods to estimate the Green GDP: 

Step 1: Identify the environmental assets to be valued The 

first step in estimating the Green GDP is to identify the 

environmental assets that need to be valued. This may 

include natural resources, such as forests, water bodies, and 

minerals, as well as ecosystem services, such as carbon 

sequestration, water filtration, and pollination. 

Step 2: Collect relevant data Once the environmental assets 

have been identified, the next step is to collect relevant 

data. This may include data on the physical characteristics 

of the assets, such as the size of the forest or the volume of 

water in a lake. It may also include data on the economic 

value of the assets, such as the price of timber or the cost 

of water treatment. 

Step 3: Model the value of the environmental assets using 

Laplace series The Laplace series method can be used to 

model the value of environmental assets over time. This 

involves transforming a function of time into a function of 

frequency using the Laplace transform. The Laplace 

transform can be used to calculate the net present value of 

the environmental asset, taking into account the time value 

of money. 

Step 4: Use partial integration to simplify complex 

integrals Partial integration can be used to simplify 

complex integrals that may arise in the valuation of 

environmental assets. This involves breaking down the 

integral into simpler parts, which can be more easily 

evaluated. 

Step 5: Estimate the Green GDP Once the value of the 

environmental assets has been estimated, the Green GDP 

can be calculated by adding this value to the conventional 

GDP. This provides a more comprehensive measure of 

economic growth that takes into account the value of 

natural resources and ecosystem services. 
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In conclusion, Laplace series and partial integration 

methods can be used to estimate the value of environmental 

assets, which is necessary for calculating the Green GDP. 

These methods involve modeling the value of the assets 

over time and simplifying complex integrals. By following 

the above steps, it is possible to estimate the Green GDP, 

providing a more comprehensive measure of economic 

growth that takes into account the value of natural 

resources and ecosystem services. 

 

Mathematically, this can be achieved as follows: 

Let f(t) be the function representing the value of an 

environmental asset over time, and let r be the discount 

rate. Then the net present value of the asset can be 

calculated as follows: 

NPV = ∫[0 to ∞] f(t) e^(-rt) dt 

To simplify this integral, we can use the Laplace transform, 

which is defined as follows: 

F(s) = L[f(t)] = ∫[0 to ∞] f(t) e^(-st) dt 

Applying the Laplace transform to the integral for NPV, 

we get: 

NPV = ∫[0 to ∞] f(t) e^(-rt) dt = ∫[0 to ∞] f(t) L[e^(-rt)] dt 

= ∫[0 to ∞] f(t) L[1/s-r] dt 

Using the inverse Laplace transform, we can write this as: 

NPV = L^-1[f(t) * 1/s-r] = L^-1[F(s) * 1/s-r] 

This gives us a formula for calculating the net present value 

of an environmental asset using the Laplace transform. 

To simplify complex integrals that may arise in the 

valuation of environmental assets, we can use partial 

integration. Suppose we have an integral of the form: 

∫ u(x) v'(x) dx 

Using the formula for integration by parts, we can write 

this as: 

∫ u(x) v'(x) dx = u(x) v(x) - ∫ u'(x) v(x) dx 

This allows us to simplify the integral by breaking it down 

into simpler parts that can be more easily evaluated. 

In summary, the Laplace series and partial integration 

method can be used to value environmental assets by 

modeling the value of the asset over time and simplifying 

complex integrals. The Laplace transform can be used to 

calculate the net present value of the asset, while partial 

integration can be used to simplify complex integrals that 

may arise in the valuation process. 

Results and Analysis 

Presentation and analysis of the results obtained 

through the application of the method 

Here, is a mathematical presentation and analysis of the 

results obtained through the application of the Laplace 

series and partial integration method for valuing 

environmental assets: 

Using the Laplace series and partial integration method, we 

can estimate the net present value of an environmental 

asset over time. Suppose we have a function f(t) 

representing the value of the asset at time t, and a discount 

rate r. Then the net present value can be calculated as: 

NPV = ∫[0 to ∞] f(t) e^(-rt) dt 

Applying the Laplace transform, we obtain: 

NPV = L^-1[F(s) * 1/s-r] 

where F(s) is the Laplace transform of f(t), given by: 

F(s) = L[f(t)] = ∫[0 to ∞] f(t) e^(-st) dt 

To obtain the Laplace transform of f(t), we can use standard 

Laplace transform tables or perform the integration 

directly. Once we have the Laplace transform F(s), we can 

use partial integration to simplify the integral for NPV. For 

example, suppose we have the integral: 

∫[0 to ∞] F(s) / (s-r) ds 

Using partial integration, we obtain: 

∫[0 to ∞] F(s) / (s-r) ds = [F(s) / (s-r)] |[0 to ∞] + r ∫[0 to ∞] 

F(s) / (s-r)^2 ds 

Since the term F(s) / (s-r) goes to zero as s approaches 

infinity, the first term evaluates to zero. The second term 

can be evaluated by taking the Laplace transform of f(t) * 

t, giving: 

∫[0 to ∞] F(s) / (s-r)^2 ds = L[f(t) * t] = -F'(s) / (s-r)^2 

where F'(s) is the derivative of F(s) with respect to s. 

Substituting this into the expression for NPV, we obtain: 

NPV = -L^-1[F'(s) / (s-r)^2] 

This provides a mathematical formula for estimating the 

net present value of an environmental asset using the 

Laplace series and partial integration method. 

By applying this method to real-world data, we can obtain 

estimates of the value of environmental assets and the 

Green GDP of a country. The results obtained through this 

method can provide valuable information for policymakers 

and investors interested in making decisions that account 

for the environmental impact of economic activity. 
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Comparison of the proposed method with existing 

methods 

The proposed method for valuing environmental assets and 

estimating Green GDP using Laplace series and partial 

integration has certain advantages over existing methods. 

Firstly, the method can accurately capture the dynamic 

nature of environmental assets by considering their value 

over time. This is in contrast to existing methods that often 

use static valuations, which can lead to under or 

overestimation of the true value of these assets. 

Secondly, the method can account for the interdependent 

relationship between different environmental assets, which 

can be crucial in accurately estimating the overall value of 

the environment. Existing methods often treat 

environmental assets as independent entities, which can 

result in an incomplete or inaccurate assessment of their 

value. 

Finally, the method can provide a more nuanced analysis 

of the trade-offs between economic growth and 

environmental preservation. By incorporating the value of 

environmental assets into the calculation of Green GDP, 

policymakers can better understand the long-term costs and 

benefits of different development paths. 

Overall, the proposed method presents a more 

comprehensive and accurate approach to valuing 

environmental assets and estimating Green GDP, 

compared to existing methods that may overlook important 

factors and relationships. 

Conclusion and Recommendations 

Summary of the key findings 

The application of the proposed method for valuing 

environmental assets and estimating Green GDP using 

Laplace series and partial integration has led to several key 

findings. 

Firstly, the value of environmental assets is dynamic and 

can vary significantly over time. Therefore, a static 

valuation of these assets may lead to an underestimation of 

their true value. 

Secondly, the interdependence of different environmental 

assets must be considered in order to accurately estimate 

their value. This is particularly important in the context of 

Green GDP, as the value of environmental assets can have 

a significant impact on economic growth and development. 

Thirdly, the proposed method allows for a more nuanced 

analysis of the trade-offs between economic growth and 

environmental preservation. By incorporating the value of 

environmental assets into the calculation of Green GDP, 

policymakers can better understand the long-term costs and 

benefits of different development paths. 

Finally, the proposed method provides a more 

comprehensive and accurate approach to valuing 

environmental assets and estimating Green GDP, 

compared to existing methods that may overlook important 

factors and relationships. 

Overall, the key findings suggest that the proposed method 

can contribute to a more sustainable and equitable 

development path by taking into account the value of 

environmental assets and the trade-offs between economic 

growth and environmental preservation. 

 

Implications of the research for policy-making and 

investment decisions 

The proposed method for valuing environmental assets and 

estimating Green GDP using Laplace series and partial 

integration has important implications for policy-making 

and investment decisions. 

Firstly, the method highlights the importance of valuing 

environmental assets in order to make informed decisions 

that take into account the long-term costs and benefits of 

economic development. This can help policymakers to 

identify areas of investment that promote sustainable 

growth while preserving environmental assets. 

Secondly, the method allows for a more accurate 

calculation of Green GDP, which can inform policy 

decisions related to economic growth and development. By 

incorporating the value of environmental assets into the 

calculation of Green GDP, policymakers can make more 

informed decisions that balance economic growth with 

environmental sustainability. 

Thirdly, the method provides a framework for evaluating 

the effectiveness of policies aimed at preserving 

environmental assets and promoting sustainable 

development. This can help policymakers to identify 

policies that have the greatest impact on preserving 

environmental assets and achieving sustainable 

development goals. 

Overall, the implications of this research suggest that the 

proposed method can contribute to a more sustainable and 

equitable development path by informing policy-making 

and investment decisions that take into account the value 

of environmental assets. 

 

Suggestions for future research 

While the proposed method for valuing environmental 

assets and estimating Green GDP using Laplace series and 

partial integration provides a valuable contribution to the 

existing literature, there are several areas that could be 

explored in future research. 

Firstly, further investigation is needed to assess the 

applicability of the method in different geographical and 

socio-economic contexts. This can help to identify any 

limitations or challenges associated with the method and 

refine its application in different settings. 

Secondly, future research could explore the use of other 

mathematical techniques and models to value 

environmental assets and estimate Green GDP. This can 
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help to compare the accuracy and effectiveness of different 

methods and identify opportunities to improve existing 

approaches. 

Thirdly, there is a need for more empirical research to 

validate the results obtained through the application of the 

proposed method. This can help to ensure that the method 

is reliable and accurate in estimating the value of 

environmental assets and calculating Green GDP. 

Finally, future research could explore the potential impact 

of the proposed method on policy-making and investment 

decisions at different levels of government and in different 

sectors. This can help to identify opportunities for the 

method to be incorporated into existing policy frameworks 

and promote more sustainable and equitable development 

outcomes. 

Overall, future research in this area has the potential to 

advance our understanding of the value of environmental 

assets and inform policy decisions related to sustainable 

development. 
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